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DETAILED ACTION 
Response to Amendment 

1. Applicant's amendment submitted on August 10, 2005 has been received and carefully 
considered. Claims 2-7, 9, 12-15, 17 and 19-21 are cancelled. Claims 1, 8, 10, 1 1, 16 and 18 
remain active. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 8, 10, 1 1, 16 and 18 are rejected under 35 U.S.C 102(b) as being anticipated by 
Furuya et al. (JP 06-1 1 1838). 

Regarding claims 1, 8 and 10, Furuya et al. (see Figures, Abstract, and Machine 
Translation) discloses a hydrogen generator comprising: 

a reaction zone including a reforming catalyst (i.e., plate 1, containing reforming catalyst 6; FIG. 
1, 2; sections [0010]-[0014]) and a vaporization zone receiving liquid fuel and 
comprising at least one vapor channel for transporting a vapor from the vaporization zone 
to the reaction zone (i.e., plate 1 inherently comprises a vaporization zone and vapor 
channels as defined by flow paths 3, as evidenced by the disclosed evaporation of the 
"poured" methanol and water within the fuel processor; see Example 1; sections [0060], 
[0062]); wherein the vaporization and reaction zones comprise a plurality of parallel 
channels (i.e., passages 3 in plates 1; FIG. 1, 2); 
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an inlet channel for introducing liquid fuel into the vaporization zone (as shown in FIG. 7, via a 
fluid supply hole 27 to a plate 22 containing reforming catalyst in flow paths 23, wherein 
plate 22 and plate 1 are the same element having different reference numerals; see 
sections [0034]-[0037]; Also, as schematically shown in FIG. 18, labeled as 
"MeOH+H 2 0", supplied to hole "d"); and 
an outlet channel for transporting hydrogen enriched gas out of the reaction zone (In FIG. 7, a 
corresponding discharge hole, not drawn, located in plate 22 downstream of hole 27 and 
flow paths 23, wherein plate 22 and plate 1 are the same element having different 
reference numerals; see sections [0034]-[0037]; Also, as schematically shown in FIG. 18, 
labeled as "H 2 +C0 2 +CO+H 2 0+MeOH", discharged via hole "h"). 
The apparatus further comprises a chemical heater including a catalyst (i.e., plates 2 including a 
combustion catalyst 5 coated on passages 4; sections [0010]-[0016]; FIG. 1, 2) thermally coupled 
to the reaction and vaporization zones (i.e., reforming plates 1; FIG. 1, 2) using thermally 
conductive channels or vias (i.e., walls defining combustion passages 4). As schematically 
shown in FIG. 18, the chemical heater, now labeled as flat plate 121, may further comprise an air 
inlet for receiving oxygen for the oxidation of the fuel (i.e., labeled as the Japanese character for 
air, supplied to hole "e"; see sections [0085]-[0086]) and an inlet channel for providing fuel to 
the chemical heater (i.e., labeled as "H 2 /MeOH", supplied to hole "f The inlet channel, the 
vaporization zone, the reaction zone, the at least one vapor channel, the outlet channel and the 
chemical heater all comprise a fuel processor and all are formed within an integral, sintered, 
monolithic ceramic carrier (best seen in FIG. 7; plates 1, 2 comprise materials having high 
thermal conductivity, including sintered ceramic; FIG. 1, 2; sections [0017], [0030]-[0033]). 
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Although FIG. 18 schematically shows the inlet channel for providing fuel to the chemical heater 
(i.e., via hole "f ') being separate from the inlet channel for providing fuel to the vaporization 
zone (i.e., via hole "d"), FIG. 15 further illustrates that the fuel supply paths are actually 
connected, wherein the inlet channel for supplying fuel to the vaporization zone comprises an 
opening to further provide fuel to the chemical heater (i.e., fuel from a single tank 41 supplies 
fuel to both the vaporization zone/reaction zone and the chemical heater, within reforming 
machine 42, via passages 43 and 44, respectively; see sections [0072]-[0077]; see also FIG. 9). 

Regarding claims 1 1 and 16, Furuya et al. (see Figures, Abstract, and JPO Machine 
Translation) disclose an apparatus comprising: 

a three-dimensional integral, sintered, monolithic multi-layer ceramic carrier structure (i.e., 
plates 1, 2 comprising materials having high thermal conductivity, including sintered 
ceramic; FIG. 1, 2; sections [0017], [0030]-[0033]), the carrier structure further defining 
a fuel processor (i.e., a reforming machine 42, comprising plates 1 and 2; FIG. 8, 15; 
sections [0040]-[0043]; [0074]-[0077]) having a reaction zone including a reforming 
catalyst (i.e., reforming catalyst 6 of plate 1; FIG. 1, 2; sections [0010]-[0014]) and 
inherently comprising a vaporization zone, as evidenced by the disclosed evaporation of 
the "poured" methanol and water within the fuel processor (i.e., Example 1; sections 
[0060], [0062]); 

the vaporization and the reaction zones comprising a plurality of parallel channels formed in the 
ceramic carrier for transporting a liquid fuel to the vaporization zone and a vapor in the 
reaction zone (i.e., passages 3 in plates 1; FIG. 1, 2; Example 1); 

the ceramic carrier further comprising an integrated heater (i.e., combustion plates 2) thermally 
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coupled to the reaction and vaporization zones using thermally conductive channels or 
thermally conductive vias (i.e., thermally conductive passages 4; FIG. 1, 2; sections 
[0010]-[0016]); and 

an outlet channel for transporting hydrogen enriched gas out of the fuel processor (In FIG. 7, a 
corresponding discharge hole, not drawn, located in plate 22 downstream of hole 27 and 
flow paths 23, wherein plate 22 and plate 1 are the same element having different 
reference numerals; see sections [0034]-[0037]). 
The integrated heater is in the form of a chemical heater including a catalyst and arranged to 
oxidize fuel (i.e., plates 2 including a combustion catalyst 5 coated on passages 4; sections 
[0010]-[0016]). As schematically shown in FIG. 18, the apparatus further comprises an inlet 
channel (i.e., labeled as "Hb/MeOH", supplied to hole "f wherein the chemical heater (i.e., 
now labeled as flat plate 121, containing the combustion catalyst; see sections [0085]-[0086]) 
receives fuel from the inlet channel and includes an air port for receiving oxygen for the 
oxidation of the fuel (i.e., labeled as the Japanese character for air, supplied to hole u e"). The 
vaporization zone, the reaction zone, the plurality of parallel channels, the chemical heater, the 
inlet channel and the outlet channel are each formed within the integral, sintered, monolithic 
ceramic carrier (best seen in FIG. 7). 

Regarding claim 18, Furuya et al. (see Figures, Abstract, and JPO Machine Translation) 
disclose an apparatus comprising: 

a three-dimensional integral, sintered, monolithic multi-layer ceramic carrier structure (i.e., 
plates 1, 2 comprising materials having high thermal conductivity, including sintered 
ceramic; FIG. 1, 2; sections [0017], [0030]-[0033]), the carrier structure further defining 
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a fuel processor (i.e., a reforming machine 42, comprising plates 1 and 2; FIG. 8, 15; 
sections [0040]-[0043]; [0074]-[0077]) having a reaction zone including a reforming 
catalyst (i.e., reforming catalyst 6 of plate 1; FIG. 1, 2; sections [0010]-[0014]) and 
inherently comprising a vaporization zone, as evidenced by the disclosed evaporation of 
"poured" methanol within the fuel processor (i.e., Example 1; sections [0060]); 
the vaporization and the reaction zones comprising a plurality of parallel channels formed in the 
ceramic carrier for transporting a liquid fuel to the vaporization zone and a vapor in the 
reaction zone (i.e., passages 3 in plates 1; FIG. 1, 2; Example 1); 
the ceramic carrier further comprising an integrated heater (i.e., combustion plates 2; FIG. 1, 2) 
thermally coupled to the reaction and vaporization zones (i.e., reforming plates 1; FIG. 1, 
2) using thermally conductive structures (i.e., walls defining combustion passages 4); and 
an outlet channel for transporting hydrogen out of the fiiel processor (In FIG. 7, a corresponding 
discharge hole, not drawn, located in plate 22 downstream of hole 27 and flow paths 23, 
wherein plate 22 and plate 1 are the same element having different reference numerals; 
see sections [0034]-[0037]). 
The integrated heater is a chemical heater including a catalyst arranged to oxidize fuel (i.e., 
plates 2 include combustion catalyst 5 coated on passages 4; sections [0010]-[0016]). As 
schematically shown in FIG. 18, the chemical heater (i.e., now labeled as flat plate 121, see 
sections [0085]-[0086]) further comprises an air port for providing oxygen for the oxidation of 
the fuel (i.e., labeled as the Japanese character for air, supplied to hole "e") and an inlet channel 
having an opening to provide fuel to the chemical heater (i.e., labeled as "Hb/MeOH", supplied 
to hole "f '). The vaporization zone, the reaction zone, the plurality of parallel channels, the 
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chemical heater, the inlet channel and the outlet channel are each formed within the integral, 
sintered, monolithic ceramic carrier (best seen in FIG. 7). 

Instant claims 1,8, 10, 11, 16 and 18 structurally read on the apparatus of Furuya et al. 

Response to Arguments 

3. Applicant's arguments filed on August 10, 2005 have been fully considered but they are 

not persuasive. Beginning on page 7, first paragraph, Applicant argues, 

"The Applicant asserts that Furuya discloses a reactor built using discrete pieces of 
materials to form the plates, with catalyst deposited on them prior to sealing into a 
packaged assembly. Furuya utilizes discrete pieces to assemble the unit, which according 
to section [0010], includes the "laminating of two or more plates". The Applicant asserts 
that throughout the disclosure of Furuya it is stated that these discrete pieces are simply 
"laminated". The Applicant asserts that paragraph [0030]-[0033] as referred to by the 
Examiner, describes the sintering of a catalyst support layer within the formed channel, to 
the plate itself The disclosure fails to disclose the sintering of the plurality of 
components that make up the final assembly " 

Additionally, on page 8, first paragraph, Applicant states, 

"In contrast, the Applicant discloses forming the structures in the green state using 
multilayer ceramic technology so that subsequent to sintering, a monolithic structure is 
formed. The Applicant asserts that this type of monolithic structure eliminates any 
leakage of gas, or liquid that flows through the structure. In addition, this method of 
forming the device out* of green sheets with subsequent sintering of the multiple layers 
provides for ease and accuracy in alignment of the channels formed therein, due to 
ceramic alignment during processing " 

The Examiner respectfully disagrees and maintains that the apparatus of Furuya structurally 
reads on the instant claims. As recited in the claims, the hydrogen generator comprises a "three- 
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dimensional, integral, sintered, monolithic, multilayer ceramic carrier structure" (e.g., claim 18). 
As clearly shown in FIG. 7 of Furuya, the structure is "three-dimensional" and "multilayer". As 
described in section [0017], the material of the layers comprises "ceramic". As described in 
section [0030-0033], the layer carries a catalyst and therefore functions as a "carrier structure". 
Additionally, the catalyst is "sintered" onto the structure. The term "integral" is defined as being 
"a complete unit; a whole" and therefore the apparatus of Furuya is essentially integral, as it 
defines a complete unit which contains each of the claimed structural elements (e.g., a reaction 
zone with reforming catalyst, a vaporization zone, etc.). Additionally, as known in the art, each 
of the layers constitutes a "monolithic" catalyst layer (see FIG. 1,2). Thus, the apparatus of 
Furuya structurally reads on the recited feature of a "three-dimensional, integral, sintered, 
monolithic, multilayer, ceramic carrier structure " 

It is noted that the feature upon which applicant relies (i.e., a monolithic structure 
comprising the inherent characteristics of a structure being formed according to the disclosed 
"multilayer ceramic technology") is not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into the 
claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Allowable Subject Matter 
4. The prior art does not disclose or adequately suggest a fuel processor comprising a three- 
dimension, integral, sintered, monolithic, ceramic carrier structure being formed according to the 
"ceramic technology" as disclosed and further argued by Applicants. It is suggested by the 
Examiner to incorporate such feature into the apparatus as claimed by reciting the ceramic carrier 
structure according to a "product-by-process" format. The following claims drafted by the 
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Examiner and considered to distinguish patentably over the art of record in this application are 
presented to applicant for consideration: 

Claim 22. (NEW) A hydrogen generator comprising: 
a fuel processor being collectively defined by, 

an inlet channel for transporting a liquid fuel; 
a vaporization zone receiving liquid fuel from the inlet channel; 
at least one vapor channel for transporting vaporized liquid fuel from the 
vaporization zone to a reaction zone; the reaction zone including a 
reforming catalyst for reforming the vaporized liquid fuel into a hydrogen 
enriched gas; 

an outlet channel for transporting the hydrogen enriched gas out of the reaction 
zone; and 

a chemical heater further receiving liquid fuel from the inlet channel; the chemical 
heater being thermally coupled to the reaction zone and the vaporization 
zone using thermally conductive channels or thermally conductive vias; 
the chemical heater including a catalyst and an air inlet for receiving 
oxygen for the oxidation of the liquid fuel to produce heat; 
wherein the inlet channel, the vaporization zone, the at least one vapor channel, the 
reaction zone, the outlet channel and the chemical heater are formed within a plurality of 
individual ceramic layers that are assembled and subsequently sintered together to form a 
single, three-dimensional, integral, monolithic, ceramic carrier structure. 


Application/Control Number: 09/649,528 Page 10 

Art Unit: 1764 

Claim 23. (NEW) The hydrogen generator as claimed in claim 22, wherein at least 
one of the vaporization zone and the reaction zone include a plurality of parallel channels 
or at least one serpentine channel. 

Claim 24. (NEW) A hydrogen generator comprising: 
a fuel processor being collectively defined by, 

an inlet channel for transporting a liquid fuel; 
a vaporization zone receiving liquid fuel from the inlet channel; 
at least one vapor channel for transporting vaporized liquid fuel from the 
vaporization zone to a reaction zone; the reaction zone including a 
reforming catalyst for reforming the vaporized liquid fuel into a hydrogen 
enriched gas; 

an outlet channel for transporting the hydrogen enriched gas out of the reaction 
zone; and 

a heater thermally coupled to the reaction zone and the vaporization zone using 
thermally conductive channels or thermally conductive vias; the heater 
comprising an electrically driven resistive heater or a chemical heater 
further receiving liquid fuel from the inlet channel; the chemical heater 
including a catalyst and an air inlet for receiving oxygen for the oxidation 
of the liquid fuel to produce heat; 

wherein at least one of the vaporization zone and the reaction zone comprises a plurality 

of parallel channels or at least one serpentine channel; and 

the inlet channel, the vaporization zone, the at least one vapor channel, the reaction zone, 
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the outlet channel and the heater are formed within a plurality of individual ceramic 
layers that are assembled and subsequently sintered together to form a single, three- 
dimensional, integral, monolithic, ceramic carrier structure. 

Claim 25. (NEW) A hydrogen generator comprising: 
a fuel processor being collectively defined by, 

an inlet channel for transporting a liquid fuel; 
a vaporization zone receiving liquid fuel from the inlet channel; 
at least one vapor channel for transporting vaporized liquid fuel from the 
vaporization zone to a reaction zone; the reaction zone including a 
reforming catalyst for reforming the vaporized liquid fuel into a hydrogen 
enriched gas; 

an outlet channel for transporting the hydrogen enriched gas out of the reaction 
zone; and 

a heater thermally coupled to the reaction zone and the vaporization zone using 
thermally conductive structures; the heater comprising an electrically 
driven resistive heater or a chemical heater further receiving liquid fuel 
from the inlet channel; the chemical heater including a catalyst and an air 
inlet for receiving oxygen for the oxidation of the liquid fuel to produce 
heat; 

wherein at least one of the vaporization zone and the reaction zone comprises a plurality 
of parallel channels or at least one serpentine channel; and 

the inlet channel, the vaporization zone, the at least one vapor channel, the reaction zone, 
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the outlet channel and the heater are formed within a plurality of individual ceramic 
layers that are assembled and subsequently sintered together to form a single, three- 
dimensional, integral, monolithic, ceramic carrier structure. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

* * * 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is (571) 272-1449. 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F, every other Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
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Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer A. Leung 
October 30, 2005<£J^ 
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